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Abstract:   
A study is reported on the generation and storage of hydrogen from sodium borohydride 
(NaBH4) solutions in batch reactors, under pressures up to 4 MPa, in the presence of an 
improved and reused non-noble nickel-based powered catalyst. It follows references  
[1-10]. 
The first two purposes of the present work were to study the influence of the solution 
medium in the volume of hydrogen generated by hydrolysis of NaBH4, with a specific 
interest in: 
(1) comparing the performance of water and viscous-elastic solutions, particularly 
with poly-acrilic-acid (PAA) and carboxyl-methyl-cellulose (CMC) in water; 
(2) analysing both the influence of the hydrogen pressure and of the solution 
medium on the hydrogen solubility during reaction, leading to its storage in the 
liquid phase inside the reactor.   
Experimental tests were performed, with and without stirring, under controlled and 
uncontrolled reaction temperature. The temperature of the reactor medium and the 
hydrogen evolution were monitored and recorded simultaneously with a data acquisition 
system using Labview software. To monitor the rate of hydrogen generation, the gas 
pressure inside the reactor was followed with an appropriate pressure probe. 
A third goal of the work was to accurately measure the solubility of molecular hydrogen 
in the liquid phase inside the reactor, after successive loadings of reactant solution. As it 
is well known, when the pressure of the gas increases so does the hydrogen dissolution 
in the liquid phase. The cumulative volume of hydrogen generated fed a polymer 






[1] Ferreira, M.J.F., Rangel C.M., Pinto A.M.F.R., Successive loadings of reactant in the hydrogen generation 
by hydrolysis of sodium borohydride in a batch reactor. 1st Iberian Symposium on Hydrogen, Fuel Cells 
and Advanced Batteries, Bilbao-Spain, 1-4 of July, 2008. (submitted) 
[2] Rangel C.M., Silva R.A. and Pinto A.M.F.R., Fuel cells and on-demand hydrogen production: didactic 
demonstration prototype. International Conference in Power Engineering and Electric Drives, Setúbal-
Portugal, 12-14 April, paper 237 (2007). 
[3] Pinto A.M.F.R., Falcão D.S., Silva R.A. and Rangel C.M., Hydrogen generation and storage from 
hydrolysis of sodium borohydride in batch reactors. International Journal of Hydrogen Energy, 31, 1341-
1347 (2006). 
[4] International critical tables of numerical data, physics, chemistry and technology. McGraw-Hill Book 
Company, Vol.3 (1928). 
[5] Prausnitz, J.M., Molecular thermodynamics of fluid-phase equilibria. Prentice-Hall, Inc. (1969). 
[6] Engel, D.C., Versteeg, G.F., van Swaaij, W.P.M., Solubility of hydrogen in aqueous solutions of sodium 
and potassium bicarbonate from 293 to 333 K. J. Chem. Eng. Data, 41, 546-550 (1996). 
[7] Amendola, S.C., Shrap-Goldman, S.L., Janjua, M.S., Kelly, M.T., Petillo, P.J., Binder, M., An ultrasafe 
hydrogen generator: aqueous, alkaline borohydride solution and Ru catalyst. Journal of Power Sources, 
85, 186-189 (2000). 
[8] Schlapbach, L., Züttel, A., Hydrogen-storage materials for mobile applications. Nature, 414, 353-358 
(2001). 
[9] Kojima, Y., Kawai, Y, Nakanishi, H., Matsumoto, S., Compressed hydrogen generation using chemical 
hydride. Journal of Power Sources, 135, 36-41 (2004). 
 [10] Ingersoll, J.C., Mani, N., Thenmozhiyal, J.C., Muthaiah, A., Catalytic hydrolysis of sodium borohydride 
by a novel nickel-cobalt-boride catalyst. Journal of Power Sources, 173, 450-475 (2007). 
 
                                                          
* Corresponding author. Te.: +351 22 508 1675; Fax: +351 22 5081449 E-mail address: apinto@fe.up.pt (A.M.F.R. Pinto) 
